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Fonm PCT/IPEAM09 (cover sheet) (July 1998) 



INTERJVATIONAL PRELIMINARY EXAMINATION REPORT 



I. Basis of the report 



PCT/JPOO/06043 



I . With regard to the elements of the incertiaiional application:* 
I I llic imcmational application as originally filed 

the description: 

pages 1,4-24 , as originally filed 

pages , filed with the demand 

2.2/1,3 , t^ted with the letter of 25 June 2UUI (25.06.2001) 



pages 



the claims: 



pages 



7-14,17-30 , as originally filed 



pages , as amended (together with any statement under Article 19 



pages 
pages 



, filed with the demand 



U5AIS>16 filed wilh the letter of 25 June20QI (25.06.2001) 



^ the drawings: 



pages 



1-21 , as originally filed 



pages » demand 
pages , filed wilh the letter of - — 

[ I the .sequence listing pari of the description; 

pages , as originally filed 

pages filed with the demand 

pages • , filed with the letter of . 



2. With regard to the language, all the elements marked abo^e were available or ftirnished to this Authority in the language in which 
the international applicalion was tiled, unless otherwise indicated under this item. 

These elements were available or ftirnislicd to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of imcrnalional search (under Rule 23 1 (b)'l- 
I I the language of publication of the international application (under Rule 48.3(b l). 

I I the language of the translation furnished for the purposes of international prcliminao- examination (under Rule 55.2 and/ 
or 55,3). 

3. Wilh regard to any nucleotide and/or amino acid sequence diiitlosed in Ihe international application, the international 
prelimmary cxaniinatiou was carried out on the basis of the sequence listing: 

[ i contained in the international applicadon in written form. 

r i filed together with the international application in computer readable form. 

n 

furnished subsequently to this Authority in written tonn. 
[ i furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing docs not go beyond the disclosure in the 

international application as filed has been ftirnished, 
I I The siatement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 

The amendments have resulted in the cancellation of. 
I I the descripdon, pages 



Ihe eldims, Nos. 2-4 

□ 

the drawings, sheets/fig 



I — I ^^''^ i cport ha5 been established as If (some of) the amendments had not been made, since they have been considered ro go 
' — ' bcvond the disclosure as filed, ai indicated in the Supplemental Box (Rule 70.2(c)). 

• Replacement sheets which have keen/urnished to thtr receiving Office in response to an invitation under ArticU J 4 are referred to 
in' this report as "ortginaily fded" ami are not annexed to this report fiince ihey do not contain amendrnttnts (Rule 70 J 6 
and7ill7}, 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Korm PCT/IP£,V409 {Box I) (July 1 998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT | PCT/JPOO/06043 



IV. Lack of unity of invention 



I. In response to the invitation 10 restrict or pay additional fees the applicant has: 
[ I restricted the claims. 
1 1 paid additional fees. 

paid additional fees under preterit. 

neither restricted nor paid additional fees. 

This Authorirv' found that the requirement afuntiy of invention is not complied with and chase, according lo Rule 68. 1, 
not to invite the applicant lu restrict ur pay additional feei. 



3 This Authority considers that the rtrquircmcnt of unity of invention in accordance with Rules 13. L 1 3 .2 and 13.3 is 

□ 

complied with. 
3 i^ot complied with for the following reasons: 
See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts Of the international application were the subject of iniemalional preliminary examination 
in cjitabiishing this report: 

[X] all parts. 

I I the parts relating to claims Nos. 



Form PCT/IPEA/409 (Box IV) (July 1998) 



PCT/JP 00/060^3 



Supptein«iit»l Box 

(Tn be used when the space in any ofTWy preceding boxes is not sufficient) 



Continuarion of: IV. 3» 



The special technical feature of Claims 1 and 5-18 
relates to carriers or catalysts with a discharge 
electrode, a catalyst block with a discharge electrode 
comprising a plurality of carriers or catalysts with 
discharge electrodes plus a photocatalyst , and the use 
thereof, whereas the special technical feature of Claims 
19-30 relates to a method and device for decomposing 
dioxin using a pair of electrodes with a granular 
catalyst showing semiconductor properties packed between 
them; and the constitution of the electrodes in the two 
cases is completely different. Therefore, there is no 
technical relationship among these inventions involving 
one or more of the same or corresponding technical 
features,, and they are not so linked as to form a single 
general inventive concept. 



Form 1'CI71I*EA.'409 (Supplemental Box) (January 1994) 
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V. Reasoned statement under ^m3S(2) with regard to novelty, inventive step oHIstnal applic.billtv 
citations and expJanattons sup?lrttng such statement 4ppiic«nuiry, 



Statertieni 

Novel ly (N) 

Inventive step (IS) 
JnduscriaJ applicability (iA) 



Claims 
Claims 

Claims 
Ctoims 

Claims 
Claims 



1, 5-30 



1/ 5, 6, 8, 11, 13, 14 



\ 9-10, 12, 15-30 
1, 5-30 



YES 
NO 
YES 
NO 

YES 
NO 



Document 1 
Document 2 

Document 3: 



Citations and expfanations 

JP, 8-105317, A (Tonen Corp. ) r 23 April 1996 
JP, 6-312115, A (Takuma Co., Ltd.), 8 
November 199^ 

JP, 7-47223, A (Mitsubishi Heavy Industries 
Ltd.), 21 February 1995 
Document 4: JP, 3-237337, A (Mitsui Engineering G 

Shipbuilding Co., Ltd.), 17 September 1993 
Document 5: JP, 11-156157, A (Sanki Engineering Co., 
Ltd. ) , 15 June 1999 

JP, 6-15143, A (Mitsui Engineering 6< 
Shipbuilding Co., Ltd.), 25 January 1994 
JP, 11-47553, A (Nitto Denko Corp.), 23 
February 1999 

JP, 11-128768, A (LG Electronics Inc.), 18 

May 1-9 9 9 

JP, 11-169645, A (Sekisui Chemical Co., 
Ltd. ) , 29 June 1999 



Document 6 



Document 7 



Document 8 



Document 9 



The inventions set forth in Claims 7, 9, 10, 12 and 
15 do not involve an inventive step in the light of 
Documents 1 and 4 cited in the international search 
report. Document 1 discloses a device for treating NGx in 
waste gas, wherein a catalyst is supported on a base and 
then electrodes are formed in a shape such as a comb shape 



Form PCT/IPEA'409 (Supplememal Box) (Januao' 1^94) 



FCT/JP 00/06043 



by a process^ 
that the drive field thereof is 200 kV/cm. Document 4 
discloses a device for treating waste gas, wherein a 
photocatalyst and a plurality of electrodes are provided 
and the photocatalyst is excited by using discharge 
plasma. A person skilled in the art could easily conceive 
of adopting the electrodes disclosed in Document 1, which 
come with a catalyst, as the electrodes disclosed in 
Document 4, since both relate to the use of plasma for 
treating waste gas. 



The inventions set forth in Claims 16-18 do not 
involve an inventive step in the light of Documents 1-4 
cited in the international search report, A person skilled 
in the art could easily use electrodes disclosed in 
Document 1 as electrodes in a device disclosed in Document 
4 and use said device for decdorization and/or treatment 
of dioxin as disclosed in Documents 2 and 3, since all 
these documents relate to treatmen* of waste gas using 
plasma , 



The inventions set forth in Claims 19-30 do not 
involve an inventive step in the light of Documents 5-9 
cited in the international search report. Document 5 
discloses treatment of dioKin in waste gas by means of UV 
radiation and a photocatalyst, and mentions use of a dust- 
removing device at an earlier stage- Similarly, Documents 
6-9 disclose combined use of a plasma generating means and 
a photocatalyst in order to excite the photocatalyst by 
means of plasma and treat waste gas; and use of catalysts 
in the decomposition of NOx and hydrocarbons was known 
before the present application. Therefore, a person 
skilled in the art could easily conceive of adopting 
plasma as a means of exciting the photocatalyst as taught 
in Documents 6-9, within a device for treating waste gas 
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disclosed in '^j^ument . 5 . Document 8 also^JiTions 

investigation of suitable voltages for exciting photo- 
catalysts, and the desired voltage and field intensity are 
such as can be decided by a person skilled in the art 
based on trial and error. Addition of a device for 
removing NOx at a later stage in order to render the waste 
gas as clean as possible is conventional practice within 
the art* 



The inventions set forth in Claims 1, 5, 6, 8, 11, 
13 and 14 are not disclosed in any of the documents cited 
in the international search report, and are novel. 
Specifically, none of the docu.^ents discloses forination of 
electrodes in rows like the teeth of a comb on the front 
surface and rear surface such that the rows of electrodes 
on the rear surface run in the opposite direction to the 
electrodes on the front surface, and are intercalated with 
the eleccrodes on the front surface^ and this feature is 
not obvious. 

The inventions set forth in Claims 1, 5, 6, 9, 11, 
13 and 14 also involve an inventive step relative to the 
documents cited in the international search report. 
Documents 1-9 do not disclose the aforementioned 
constitution of these inventions in the present 
application, and it could not be deduced easily by a 
person skilled in the art from the inventions disclosed in 
Documents 1-9- 
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VL Certain documents citcJ 



PCT/JPOO/06043 



1 . Certain published documenis (Rule 70.10) 



Application No. 
Palcni No. 



*See supp. sheet 



Publication dale 
(day/month/year} 



Filing dale 
(diiy/monihyear) 



PrioritN' date (valid claim) 
(day/month/yHar) 



2. Nun-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written discloifure referring lo non-written disclosure 

fday/tnonth/year} (day/monthyear) 



Forai PCT/IPEV409 (Box VI) (July mZ) 



A Awi^ v/» I 



PCT/J? 00/06043 



Supplemental Box 

(To be used when the space in any oflTTe preceding boxes is nor sufficicni) 



Cominuaiion of: VI, 1 



JP, 2000-325735, A 28.11.00 06.10.99 16.03.99 

[E,X] 

Relates tc removal of dioxin by generating plasma between 
electrodes and exciting a photocatalyst . 

JP, 2001-087620, A 03.04.01 27.09.99 

lE, X] 

Relates to removal of harmful substances by connecting 
elecrrodes and a high frequency power source to both end 
surfaces of a honeycomb structure forn>ed of a material 
having a photocatalyst action, and generating plasma 
through the holes. 



Form PCT/IPBAf4()9 (Supplemental BoTt) (January 1994) 



VII. Certain defecU In the internati< 



ppltcation 



The foiiowjng defects in the fonn or contents of the international application have been noied: 



In Claims 26 and 27, "method for removing dioxins" 
is an error for "method for decomposing dioxins". 

In the description, page 13, line 23, "the present 
inven::ion [topic + object]" is an error for "the present 
invention [object] " 



Form PCT/lPtA/'409 (Box Vll) (Januao' 1 994) 
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lication 



VIIL Certa in obwvations on the ilRcian^l appli. 

The subject of the invention of "a carrier or 
catalyst with a discharge electrode" in Clai^ i 
unclear, since it could be an invention relating co a 
catalyst, an invention relating to a carrier, or an 
invention relating to a substance which can function 
sither as a catalyst or a carrier. 

The form of the photocatalyst is unclear in Claim 7, 
"a photocatalyst arranged between and/or outside the 
catalyst or carrier"; and the difference between the 
catalysts in the carrier or catalyst with a discharge 
electrode is also unclear. 

Moreover, the descripdon only describes a pho^o- 
cacalyst supported by permeation into a base material 
comprising ceramic fibres,- therefore, the invention set 
rorth in Claim 7 is not fully supported by che 
description. 



Similarly, Claims 12, 13 and 14 state that "the 
Photocatalyst is in the form of a flat sheet or waw 
sneet", but this is not fully supported by the 
description, since the description does not mention that 
the photocatalyst as such can be a flat sheet or wavy 
sheet . 



fonnl>Cr/JPE-V409 (Box VIII) ( Januaf>- 1 9WJ 



t 
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What is amended is: 

(1.) Specification, page 2. line 25 to page 3. line 2. change 
"comprises a catalyst or carrier in the form of a plate or 
sheet, the electrode being provided on at least one surface 
of the catalyst or carrier plate or sheet and being in the 
form of dots, or a line or bar which may intersect itself, 
to -- comprises a catalyst or carrier in the form of a plate 
or sheet, the electrode being provided on at least one surface 
of the catalyst or carrier plate or sheet and being in the 
form of dots, or a line or bar which may intersect itself, 
the electrode being formed by applying an electrically conductive 
printing ink to at least one surface of the catalyst or carrier 
plate or sheet by printing, sintering a metal powder on the 
surface, or vapor-depositing or sputtering a metal onto the 
15 surface, the electrode being in the form of comb teeth, the 
electrode being formed on each of front and rear surfaces of 
the catalyst or carrier plate or sheet, and the rear and front 
electrodes being oriented in opposite directions to each other 
in an interdigital arrangement .- - 

(2) Specification, page 3, lines 5 to ll, change "The electrode 
is formed on at least one surface of the platelike or sheetlike 
catalyst or carrier, preferably by applying an electrically 
conductive printing ink containing a metal such as silver, 
copper . or an alloy of solder components to the surface by 
printing, sintering a metal powder on the surface, or 
vapor- depositing or sputtering a metal onto the surface." to 
--The electrically conductive printing ink contains a metal 

1 



:o 



25 



such as silver, copper, or an alloy of solder components - 

(3) specification, page 3, lines 12 to 16 . delete "Preferably, 
the electrode is in the form of comb teeth. It is desirable 
that the comb-tooth electrode be formed on each of the front 

5 and rear surfaces of the catalyst or carrier, such that the 
rear and front electrodes are oriented in opposite directions 
to each other in an interdlgital arrangement . - 

(4) Claims, page 32. line 6 (claim 1), after "or a line or 
bar which may intersect itself insert the electrode being 

10 formed by applying an electrically conductive printing ink 
to at least one surface of the catalyst or carrier plate or 
Sheet by printing, sintering a metal powder on the surface, 
or vapor-deposlting or sputtering a metal onto the surface, 
the electrode being in the form of comb teeth, the electrode 
15 being formed on each of front and rear surfaces of the catalyst 
or carrier plate or sheet, and the rear and front electrodes 
toeing oriented in opposite directions to each other in an 
interdlgital arrangement--. 
(5) Claims, page 32, delete claim 2. 
20 (6) Claims, page 32. delete claim 3. 

(7) Claims, page 32, delete claim 4. 

(8) Claims, page 32, lines 22 and 23 (claim 5). change 'according 
to any one of claims i to 4" to —according to claim 1--. 

(9) Claims, page 33. lines 2 and 3 (claim 6), change 'according 
25 to any one of claims 1 to 4" to -according to claim 1--. 

<10) Claims, page 34, lines 20 (claim 15). change "according 
to any one of claims 1 to 6' to -according to any one of claims 

2 



1, 5 and 6--. 

(11) Claims, page 35, lines 1 and 2 (claim 16) , change "according 
to any one of claims 1 to 6" to -according to any one of claims 



I. 5 and 6-- 



3 




3 



or carrier plate. or sheet and being in the form of dots, or 
a line or bar which may intersect itself . 

The catalyst or carrier in the form of a plate or sheet 
includes one in the form of a cloth, board, paper or the like. 
5 The electrode is formed on at least one surface of the 

platelike or sheetlike catalyst or carrier, preferably by 
applying an electrically conductive printing ink containing 
a metal such as silver, copper, or an alloy of solder components 
to the surface by printing, sintering a metal powder on the 
10 surface, or vapor-deposlting or sputtering a metal onto the 
surface- The conductive ink may be in the form of a paste. 
Preferably, the electrode is in the form of comb teeth. 
It is desirable that the comb-tooth electrode be formed on 
each of the front and rear surfaces of the catalyst or carrier, 
15 such that the rear and front electrodes are oriented in opposite 
directions to each other in an interdigital arrangement . 

Preferably, the catalyst comprises a matrix In the form 
of a plate or sheet of preform prepared from ceramic fibers^ 
and a catalyst substance or porous carrier particles dispersed 
20 and retained in the matrix among the ceramic fibers , the carrier 
particles having the catalyst substance supported thereon. 
The catalyst substance is an oxide of a metal such as vanadium, 
tungsten, molybdenum, titanium or the like, or a metal such 
as gold, silver, platinum, rhodium, palladium or ruthenium, 
25 or an oxide of the metal* 

Preferably, the carrier comprises a matrix in the form 
of a plate or sheet of preform prepared from ceramic fibers. 



32 



CLAIMS 

1. A catalyst or carrier having a discharge electrode 
and comprising a catalyst or carrier in the form of a plate 
or sheet, the electrode being provided on at least one surface 

5 of the catalyst or carrier plate or sheet and being in the 
form of dots, or a line or bar which may intersect itself. 

2. A catalyst or carrier having a discharge electrode 
according to claim 1 wherein the electrode is one formed by 
applying an electrically conductive printing ink to at least 

10 one surface of the catalyst or carrier plate or sheet by printing . 
sintering a metal powder on the surface, or vapor -depositing 
or sputtering a metal onto the surface, 

3. A catalyst or carrier having a discharge electrode 
according to claim 1 or 2 wherein the electrode is in the form 

15 of comb teeth. 

4. A catalyst or carrier having a discharge electrode 
according to claim 3 wherein the comb-tooth electrode is formed 
on each of front and rear surfaces of the catalyst or carrier 
plate or sheet, and the rear and front electrodes are oriented 

20 in opposite directions to each other in an interdigital 
arrangement . 

5. A catalyst having a discharge electrode according to 
any one of claims 1 to 4 wherein the catalyst comprises a matrix 
in the form of a plate or sheet of preform prepared from ceramic 

25 fibers, and a catalyst substance or porous carrier particles 
dispersed and retained in the matrix among the ceramic fibers, 
the carrier particles having the catalyst substance supported 
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thereon . 

6. A carrier having a discharge electrode according to 
any one of claims 1 to 4 wherein the carrier comprises a matrix 
in the form of a plate or sheet of preform prepared from ceramic 

5 fibers, and porous carrier particles dispersed and retained 
in the matrix among the ceramic fibers. 

7. A catalyst block having discharge electrodes and 
comprising a plurality of catalyst or carrier plates or sheets 
and each having an electrode formed on at least one surface 

10 thereof, the electrode being in the form of dots, or a line 
or bar which may intersect itself , and a photocatalyst interposed 
between the plates or sheets and/or disposed externally thereof , 
a. A catalyst block having discharge electrodes according 
to claim 7 wherein the catalyst plate or sheet having the electrode 

15 and the photocatalyst each comprise a matrix in the form of 
a plate or sheet of preform prepared from ceramic fibers, and 
a catalyst substance or porous carrier particles dispersed 
and retained in the matrix among the ceramic fibers, the carrier 
particles having the catalyst substance supported thereon. 

20 9. A catalyst block having discharge electrodes according 

to claim 7 or 8 wherein the electrode is formed by applying 
an electrically conductive printing ink to at least one surface 
of the catalyst or carrier plate or sheet by printing, sintering 
a metal powder on the surface, or vapor-depositing or sputtering 

25 a metal onto the surface. 

10 . A catalyst block having discharge electrodes according 
to any one of claims 7 to 9 wherein the electrode is in the 
form of comb teeth. 
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11 • A catalyst block naving discharge electrodes according 
to claim 10 wherein the comb-tooth electrode is formed on each 
of front and rear surfaces of the catalyst or carrier plate 
or sheet , and the rear and front electrodes are oriented in 

5 opposite directions to eachother in an interdigital arrangement . 

12 . A catalyst block having discharge electrodes according 
to any one of claims 7 to 11 wherein the photocatalyst is a 
granular or particulate catalyst or in the form of a flat plate 
or corrugated plate. 

10 13 , A catalyst block having discharge electrodes according 

to any one of claims 7 to 12 wherein the catalyst or carrier 
plate or sheet having the electrode is a flat plate, and the 
photocatalyst is in the form of a corrugated plate. 

14 , A catalyst block having discharge electrodes according 
15 to any one of claims 7 to 12 wherein the flat catalyst or carrier 

plates having the electrode have ends projecting beyond a 
corrugated photocatalyst plate, and the electrodes are connected 
together at the projecting ends, 

15 . Amethodof using a catalyst or carrier having a discharge 
20 electrode according to any one of claims 1 to 6 , or a catalyst 

block having discharge electrodes according to any one of claims 
7 to 14 by applying a voltage of 3 to 50 kV per 10 mm of the 
electrode spacing across a pair of electrodes on the catalyst 
or carrier plates or sheets each having the electrode at 0,04 
25 to 200 kHz to cause a discharge across the electrodes through 
the catalyst or carrier and thereby activate the catalyst or 
carrier plates or sheets . 

16, A method of catalytic reaction of a gas by installing 
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a catalyst or carrier having a discharge electrode according 
to any one of claims 1 to 6 or a catalyst block having discharge 
electrodes according to any one of claims 7 to 14 in a flow 



10 mm of the electrode spacing across a pair of electrodes 
at 0.04 to 200 kHz to cause a discharge across the electrodes 
through the catalyst or carrier and activate the catalyst or 
carrier, whereby components contained in the gas and to he 
treated are catalytically reacted. 

17. A method of catalytic reaction according to claim 
16 wherein the gas is a combustion exhaust gas. and by which 
dioxins in the gas are oxidized and decomposed, and nitrogen 
monoxide in the gas is oxidized. 

18. A method of catalytic reaction according to claim 
16 wherein the gas is a gas containing organic odor components 
and by which the odor components of the gas are oxidized and 
decomposed . 

19. A method of decomposing dioxins by plasma discharge 
comprising filling a particulate catalyst exhibiting 
semiconductor characteristics into a space between a pair of 
electrodes, applying a voltage across the electrodes to cause 
plasma discharge between the catalyst particles, and passing 
an exhaust gas to be treated through a bed filled with the 
catalyst to decompose dioxins in the exhaust gas. 

20 . A method of decomposing dioxins according to claim 
19 wherein the catalyst has photocatalyst activity. 

21. A method of decomposing dioxins according to claim 
19 wherein the catalyst is a titania catalyst . 



channel for the gas, and applying a voltage of 3 to 50 kv 
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